AUG/03/2005/WED 05:04 PM / p * 004 



CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

1. Withdrawn. 
Cancelled. 

47. (Amended) Th e apparatus of claim 16 and further oomp fisiag^ Liquid 
level measurement apparatus for liquid in a holder and comprising: 
a holder for containing liquid; 

a vertical pi pe secured to said holder, said nine being arranged for at least partial 
submersion in said liquid; ^ 

a target in said pine and arranged to rise and fall in synchr onism with rise and fall 
of the surface of liquid in said holder: 

a laser for transmitting signals lonritudioallv in the pipe to i mpinge on said target 
in the pipe to be reflected bv said target back to said laser. 

a computer coupled to said laser to compare time of transmission o f said signals 
bv said laser, with time of reception bv said laser of said signals reflec ted back bv said 
target, and dete rmine the level of the surface of said liquid in said holder; 

a gj final tran smission tube coupled to said laser for said signals transmitted bv said 
laser into said pipe; 

said pipe hav in g a receiver arranged to receive s aid transmission tube for 
. providing a passageway for signals produced bv said laser, from said laser through said 
p i pe to said target and for return of said laser signals reflected b v said target from said 
tar get to said laser: and 
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a carrier coupled to said laser for lifting said laser from said receiver on said 
liquid holder following measurement of the level of the surface of liquid in said holder, 
and for carrying said laser to a receiver like said first-mentioned receiver but located on 
another liquid holder to measure the level of the surface of a liquid in said another liquid 
holder. 

48. (Previously Added) The apparatus of claim 47 and further comprising; 
a viewer on said carrier to display the liquid level measured by the computer. 

49. (Previously Added) The apparatus of claim 47 and wherein: 
said laser is in said carrier; and 

said carrier has a handle whereby said carrier is hand portable by one hand by an 
apparatus operator person. 

50. Cancelled. 

5 1 . (Amended) Th e apparatus of claim 50 and wher e in; L iquid level 
measurement apparatus for liquid in a holder and comprising: 

a holder for containing liquid; 

a vertical pine secured to said holder, said pine being arranged fo r at least partial 
submersion in said liquid; 
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a tar get in said pipe and arranged to rise a nd fait in synchronism wttfa rise and fall 
of the surface of liquid in said holder; 

fl laser for transmitting signals longitudinally in the pipe to impinge on, ? ajd faucet 
in the pipe to be reflected by said target back to said laser; 

a computer coupled to said laser to ™mp*re time of transmission of said signals 
by said laser, with time of reception bv said laser of said si gnals reflected back by said 
target and determine t he level of the surface of said liquid in said holder; 

a si pial transmission tube counted to said laser for said signals transmitted by said 
laser into said pipe; 

said nine having a receiver arranged to receive said transmissio n tube for 
providing a passageway for signals produced bv said laser, from, said laser through said 
pipe to said target and for return of said laser signals reflec ted bv said target from said 
target to said laser: 

said signal t ranttmiflgto n tube and said receiver a re configured to mate for 
e^flh1i>hin p collinear axes of said transmission tube and said pipe for fraastmssion of 
signals produced bv said laser on said axis, from said laser to said target; and 

said transmission tube and said receiver are configured to mate by sliding said 
tube and said receiver together, 

52. (Original) The apparatus of claim 51 and wherein: 
said transmission tube has a lower end and an upper end; and 
said receiver has an upwardly opening socket to receive a portion of said tube 
adjacent said lower end of said tube to facilitate coupling said carrier to said pipe for 
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transmission and reception of said laser signals, and for de-coupling said carrier from said 
pipe for transporting to another liquid holder* 

53. (Amended) The apparatus of olaim 47 and further comprising! Liquid 
level measurement appar atus for liquid in a holder and comprising; 
ft hQUter for obtaining Uquj4; 

a vertical pipe secured to said holder, said pipe being arranged for at least partial 
submersion in said liquid: 

a target in said pipe and arranged to rise a nd fall in synchronism with rise and fall 
of the surfac e of liquid in said holder: 

a laser for transmitting signals loneitudinaUv in the pipe to impinge on sai4 target 
in the pine to be reflected bv said target back to said laser; 

a computer coupled to said laser to compare time of transmission of said signals 
bv said laser, with time of reception bv said laser of said signals reflected back bv said 
target and d etermine the level of the surface of said liquid in said holder: 

a signal transmission tube coupled to said laser for said signals transmitted bv said 
laser into said pipe; 

said nine having a receiver arranged to receive said transmission tube for 
providing a passageway for signals produced bv said laser, from said laser thro ugh said 
pipe to said target and for return of said laser signals reflected bv said target from said 
target to said laser: 
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a carrier coupled to said laser for lifting said laser from said receiver on said 
liquid holder following measurement of the level of the surface of liorudd in said holder, 
and for carrying said laser to a receiver like said first-mentioned receiver but located on 
another liqui d holder to measure the level of the surface of a liquid in said another liquid 
holder: and 

a pipe cover pivotally mounted to said holder to pivot from a first, receiver- 
covering orientation, to a second orientation enabling access to said receiver for receiving 
said transmission tube. 

54% (Previously Added) Hie apparatus of claim 53 and further comprising: 
a code on the inside of said cover for identifying the holder to which said cover is 
mounted; and 

a code reader mounted to said carrier for reading said code when said 
transmission tube is received in said receiver. 

55. (Previously Added) The apparatus of claim 54 and further comprising: 

a stop on said earner and positioned to support said cover in position for reading 
said code by said code reader when said transmission tube is received by said receiver. 

56. (Amended) The ■ apparatup of claim - 46 - and fiirtlic^omprifiing-:- Liquid 
level measurement apparatus for liquid in a holder and comprising: 

a holder for containing liquid; 
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a vertical pipe secured to said holder, said pine being a rranged for at least partial 
submersion in said liquid: 

a target in said pipe and arranged to rise and fall in synchronism with rise and fall 
of the surface of liquid in said holder; 

a laser for transmitting signals longitudinally in the pipe to impinge on said target 
in the pipe to be reflected bv said tar get back to said laser: 

a computer coupled to said laser to compare time of transmission of said signals 
by said laser, with time of reception by said laser of said signals reflected back by said 
target and determine the level of the surface of said liquid in said holder, 

a signal transmis sion tube coupled to sai d laser for said signals transmitted bv said 
laser into said pipe; 

said pipe having a receiver arranged to receive said transmission tube for 
providing a passageway for signals produced bv said laser, from said laser thr ough said 
pipe to said target and for return of said laser signals reflected bv said target, from said 
target to said laser; 

an ultrasonic signal transducer; 

a second signal transmission tube, said second tube being coupled to said 
ultrasonic signal transducer, and 

said second tube being receivable by said receiver for providing a passageway for 
ultrasonic signals produced by said transducer, from said transducer through said pipe to 
said target and for return of said ultrasonic signals reflected by said target, from said 
target to said transducer. 
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57. (Previously Added) The apparatus of claim 56 and wherein: 

said computer is coupled to said transducer to compare time of transmission of 
said ultrasonic signals by said transducer with time of receipt by said transducer of said 
ultrasonic signals reflected from said target to provide a measurement representative of 
the level of the surface of the liquid in the holder, and compare the level measured by the 
laser to the level as indicated by the transducer, and apply a temperature compensation 
factor to the level measurement by the transducer to match the level measurement by the 
laser, and output the temperature corresponding to said compensation factor that 
achieves the match. 

58. (Previously Added) The apparatus of claim 57 and further comprising: 

a display representing measurement of the level of the surface of the liquid in the 
holder and the temperature of said atmosphere. 

59. (Previously Added) The apparatus of claim 57 and further comprising: 

a second vertical pipe secured to said holder, said second pipe being arranged for 
at least partial submersion in said liquid; 

a second target, said second target being located in said second pipe and arranged 
to rise and fall in synchronism with rise and fall of the surface of the liquid in said 
holder; 

said second pipe having a receiver to receive said second signal transmission tube 
for providing a passageway for signals produced by said transducer, from said transducer 
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to said second target, and for return of said transducer signals reflected by said target, 
from said target to said transducer. 

60. (Previously Added) The apparatus of claim 56 and wherein: 
said transducer is mounted atop said second signal transmission tube. 

61 . (Amended) The apparatus of olaim A A and further comprising: L iquid 
level measurement appar atus for liquid in a holder and comprising: 

a holder for containing liquid; 

a vertical pipe secured to said holder, said pipe being arranged for at least partial 
submersion in said liquid; 

a target in said pipe and arran ged to rise and fall in synchronism with rise and fall 
of the surface of liquid in said holder; 

a laser for transmit ting signals longitudinally in the nine to impinge on said target 
in the pipe to be reflected bv said target back to said laser; 

a computer coupled to said laser to compare time of transmission of said signals 
bv said laser, with time of reception by said laser of said signals reflected back by said 
target and determine the level of the surface of said liquid in said holder: 

an ultrasonic transducer coupled to said signal transmission tube and oriented to 
project ultrasonic signals down through the tube and pipe and receive ultrasonic radiation 
up through the pipe; and wherein: 

said laser is oriented to transmit signals horizontally through an opening in said 

pipe; 
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a reflector is provided on said pipe and oriented to reflect laser signals received 
horizontally and transmit said signals vertically down through said pipe, and receive 
signals reflected from said target up through the pipe and reflect the signals horizontally 
into the said laser; and wherein 

said computer is coupled to said transducer to compare time of transmission of 
said ultrasonic signals by said transducer with time of receipt by said transducer of said 
ultrasonic signals reflected from said target to provide a measurement representative of 
the level of the surface of the liquid in the holder, and compare the level measured by the 
laser to the level represented by the transducer measurement, and apply a temperature 
compensation factor to the level measurement by the transducer to match the level 
measurement by the laser, and output the temperature corresponding to said 
compensation factor that achieves the match. 

62. (Previously Added) The apparatus of claim 61 and wherein: 

said reflector projects into said pipe from a side wall of said pipe and has a laser 
reflecting surface disposed at about 45 degrees from the path of a beam from the laser to 
reflect the laser beam downward along the axis of the pipe. 

63. (Previously Added) The apparatus of claim 61 and wherein: 

said reflector is pivotally mounted to the wall of said pipe and is received in a 
recess in said wall for facilitating ultrasonic transmission of signals along the axis of said 
pipe; and wherein: 
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said reflector is pivotal into said pipe to a position disposed at about 45 degrees 
from the path of a beam from the laser to reflect the laser beam downward along said axis 
of said pipe. 

64. (Previously Added) The apparatus of claim 61 and wherein: 
said reflector is pivolally mounted in the pipe for orientation of a reflecting 
surface of the reflector from a plane containing the axis of the pipe to a plane at a 45 
degree angle to said plane to reflect a beam from the laser downward along the axis. 

65-73. Withdrawn 

74-78. Cancelled. 
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